Analytical methods and chemicals
All starting materials were obtained from commercial sources and used as received. For reactions performed under dry argon using standard Schlenk techniques, the solvents were dried over sodium and freshly distilled before use. 1 H and 13 C NMR spectra were recorded at room temperature on a Bruker 400 spectrometer. Chemical shifts (δ) are given in ppm.
IR spectra were recorded on a Nicolet Avatar 360 FTIR spectrometer, using KBr pellets (mKBr ≈ 250 mg) in the range = 4000 -400 cm -1 .
ESI mass spectrometry in positive/negative ion modes was performed using a 4000 QTRAP mass spectrometer system.
Elemental analysis (C/H/N) was performed using an elementar vario EL machine.
TGA curves were obtained under nitrogen atmosphere and in air with a heating rate of 5 K min -1 using a Mettler Toledo TGA/SDTA 851e instrument.
Single-crystal X-ray diffraction data were collected on a Bruker D8 goniometer with APEX CCD detector and an Incoatec microsource with multilayer optics using Mo-Kα radiation (λ = 0.71073 Å). The structures were solved by direct methods or intrinsic phasing and refined with fullmatrix least-squares on F 2 . A summary of the crystal data and structure refinements is given in Table S1 in the Supporting Information. Details are described in the CIF files. CCDC 1822138-1822142 contain the crystallographic data for compounds 4 and 8 -11, CCDC 1859382 and 1859383 that of compounds 6 and 5.
Powder X-ray diffraction measurements were carried out on a Stoe STADI-MP diffractometer using MoKα1-radiation and a Mythen detector. The measured 2θ range was 3 -83° with a step width of 0.015° and the samples were prepared as flat specimens. For Rietveld refinements the FULLPROF package was used.
Magnetic data of compounds 4 -6 and 8 -11 were recorded using a Quantum Design MPMS-5XL SQUID magnetometer in the range of 400 -2 K. The polycrystalline samples were compacted and immobilized into cylindrical PTFE capsules. Above 400 K, magnetic data were recorded using the Quantum Design MPMS-5XL SQUID magnetometer oven option, where the polycrystalline samples were compacted and immobilized into PTFE tape. All data were corrected for diamagnetic contributions of the sample holder and the compounds.
The magnetometry data were fitted against the Schlichter-Drickamer regular solution model.
In this model, the free enthalpy of the high-spin/low-spin mixture is given by
with the fraction of high-spin complex and the enthalpy of mixing between the spin states. 
Experimental procedures
K[HBpz3] [1] and nBu4N[HBpz3] [2] were prepared according to the literature. Since the diamine complex 8 is mildly air-sensitive, all reactions including it as product or reactant were performed under dry argon using standard Schlenk techniques. Warning: nitro derivatives are potentially explosive. While we never observed any tendency toward violent decomposition, and the compounds synthetized here only decompose slowly when heated above 220 °C (with the exception of Fe[HB(4-(NO2)pz)2(pz)]2 (5) which degrades relatively abruptly above 300 °C), care should be taken when handling these compounds in large amounts.
nBu4N[HB(4-NO2pz
)pz2] (TBA-1): nBu4N[HBpz3] (0.500 g, 1.10 mmol, 1.00 eq.) and 4-Nitro-1H-pyrazole (0.124 g, 1.10 mmol, 1.00 eq) were mixed in a Schlenk tube and heated to 90 °C for 2 h. The released pyrazole was removed under reduced pressure to give the product as a white to yellow solid in almost quantitative yield. The product was used in the next step without further purification. 
nBu4N[HB(4-NO2pz)2pz]
(TBA-2): nBu4N[HBpz3] (0.500 g, 1.10 mmol, 1.00 eq.) and 4-Nitro-1H-pyrazole (0.248 g, 2.20 mmol, 2.00 eq) were mixed in a Schlenk tube and heated to 125 °C for 2 h. The released pyrazole was removed under reduced pressure to give the product as a white to yellow solid in almost quantitative yield. The product was used in the next step without further purification. 
nBu4N[HB(4-NO2pz)3] (TBA-3): nBu4N
[HBpz3] (0.500 g, 1.10 mmol, 1.00 eq.) and 4-Nitro-1Hpyrazole (0.372 g, 3.30 mmol, 3.00 eq) were mixed in a Schlenk tube and heated to 150 °C for 2 h. The released pyrazole was removed under reduced pressure to give the product as a white to yellow solid in almost quantitative yield. The product was used in the next step without further purification. [Fe(HB(4-NO2pz)pz2)2] (4): To a solution of nBu4N[HB(4-NO2pz)pz2] (1) (0.551 g, 1.10 mmol, 2.00 eq.) in THF (30 mL) was added FeCl2 (70 mg, 0.55 mmol, 1.00 eq.). The resulting dark red solution was heated to reflux for 30 min. The solvent was removed under reduced pressure. The resulting red solid was suspended in water (80 mL), filtered of and washed three times with water (50 mL) and one time with hexane (50 mL) to give the product as red solid in 91% yield. Single crystals suitable for X-ray analysis were obtained by slow evaporation of a [Fe(HB(4-NO2pz)2pz)(HBpz3)] (6): To a solution of nBu4N[HBpz3] (0.250 g, 0.55 mmol, 1.00 eq.) and n-Bu4N[HB(4-NO2pz)2pz] (0.300 g, 0.55 mmol, 1.00 eq.) in THF (30 mL) was added FeCl2 (70 mg, 0.55 mmol, 1.00 eq.). The resulting dark red solution was stirred for 30 min at room temperature. The solvent was removed under reduced pressure. The resulting red solid was suspended in water (80 mL), filtered of and washed three times with water (50 mL) to give a statistically distributed mixture of [Fe(HB(4-NO2pz)2pz)2] (5), [Fe(HBpz3)2] (7) and [Fe(HB(4-NO2pz)2pz)(HBpz3)] (7) with a 90% total yield. The desired product was isolated by column chromatography (THF/cyclohexane, 1:9). Single crystals of 6•0.5C6H12 suitable for X-ray analysis were obtained by slow evaporation of a cyclohexane solution of the product. IR [Fe(HB(4-PhCONHpz)pz2)2] (9): [Fe(HB(4-NH2pz)(pz)2)2] (8) (0.200 g, 0.391 mmol, 1.00 eq.) was dissolved in EtOAc (20 mL). The solution was cooled with a dry ice/acetone bath and Et3N (87.0 mg, 119 µL, 0.860 mmol, 2.20 eq.) was added. Benzoyl chloride (0.115 g, 95.0 µL, 0.821 mmol, 2.10 eq.) was added and the solution was allowed to warm to room temperature. The solution was washed three times with H2O (20 mL) and with brine (20 mL) and dried over Na2SO4. After removing the solvent, the crude product was obtained as a reddish solid in 98%. [Fe(HB(4-PhN2pz)pz2)2] (10): Nitrosobenzene (0.126 g, 1.17 mmol, 2.00 eq.) was dissolved in mixture of AcOH (8 mL) and MeOH (8 mL). [Fe(HB(4-NH2pz)(pz)2)2] (8) (0.300 g, 0.586 mmol, 1.00 eq.) was added. The solution was stirred for 12 h at room temperature. Water (10 mL) was added to complete to precipitation. The precipitate was filtered of to give the crude product as a red solid in 54% yield. Single crystals suitable for X-ray analysis were obtained by slow evaporation of a MeOH solution of the product. IR Solid-state structure of complex 6 Figure S2 . Solid state structure of complex 6 (color code as in Fig. S1 ). Thermal ellipsoids are shown at 50% probability. The co-crystallizing THF molecule is omitted for clarity.
X-ray crystallography of compounds 4 -6 and 8 -11
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Powder X-ray diffraction patterns of compounds 4-6 and 8-11
For compounds 4, 8, 9, and 10, Rietveld fits were possible, using the corresponding singlecrystal structures as starting point. 
Solid-state packing in SCO compounds
The packing of the molecular complexes in the spin crossover compounds 4 -6 and 8 -11 has been analyzed for potential cooperative intermolecular interactions, which can in principle cause abrupt and hysteretic spin transitions. The packing in [Fe(HB(4-NO2pz)pz2)2] (4; Figure S10 ), [Fe(HB(4-NO2pz)2pz)2] (5; Figure S11 
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In [Fe(HB(4-NH2pz)(pz)2)2] (8; Figure S13 ), the packing is characterized by hydrogen bonds involving the amine groups (D··A: 2.956 Å) connecting disordered complexes, which effectively form cages hosting non-disordered complexes. 
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In [Fe(HB(4-PhCONHpz)pz2)2]•2Et2O (9•2Et2O; Figure S14 ) the dominating intermolecular interactions are the hydrogen bonds between the NH donors of the amide groups and the oxygen atoms of Et2O, acting as acceptors (D···A: 2.900 Å). 
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In [Fe(HB(4-PhN2pz)pz2)2] (10; Figure S15 ) several π-π-interactions are evident, with a centerto-center distance of 3.762 Å and a co-planar shift of the phenyl groups by 1.460 Å. As [Fe(HB(4-(p-MeS)PhCHNpz)pz2)2] (11; Figure S16 ) lacks classical hydrogen bond donors, only non-classical hydrogen bonding is observed between the nitrogen positions of the imine groups and the hydrogen sites of the methyl thioether residues with a donor···acceptor distance of 2.524 Å. No - interactions are observed between the phenyl groups. 
